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(54) CONTROL DEVICE OF HYBRID VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a control device of a 
hybrid vehicle that more appropriately performs the control of 
the amount of energy regeneration when the vehicle 
decelerates, suppresses the deterioration of a charging device, 
and at the same time executes sufficient drive assistance when 
the drive assistance is required. 

SOLUTION: When a remaining capacity CAPAREMC of a super 
capacitor is smaller than a first given remaining capacity 
CAPAREMC1 or is larger than the first specific remaining 
capacity CAPAREMC1 and is smaller than a second given 
remaining capacity CAPAREMC2 and an amount of discharge 
integration value CAPADISCH immediately before is larger than 
a predetermined amount of discharge DISCH1, an amount of 
regeneration increment correction coefficient KREGUP 01. 0) is 
calculated (S32, S33, and S35) according to a vehicle speed 
VCAR, and hence an amount of deceleration generation 
DECREG is corrected in the direction of increment (S36). 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The engine which drives the driving shaft of a car, and the motor which has the regeneration 
function to change the kinetic energy of said driving shaft into electrical energy while electrical energy 
performs drive assistance of said driving shaft, In the control unit of a hybrid car equipped with an 
accumulation-of-electricity means to accumulate the electrical energy outputted from this motor while 
supplying power to this motor A run state detection means to detect the run state of said car which contains 
the travel speed of said car at least, It has a remaining capacity detection means to detect the remaining 
capacity of said accumulation-of-electricity means, and a moderation regenerative-control means to be 
based on the output of said run state detection means, and to control the amount of regeneration energy by 
said motor at the time of moderation of said car. This moderation regenerative-control means is the control 
unit of the hybrid car characterized by amending said amount of regeneration energy based on the output of 
said remaining capacity detection means. 

[Claim 2] Said accumulation-of-electricity means is the control unit of the hybrid car according to claim 1 
characterized by being an electric double layer capacitor. 

[Claim 3] It is the control unit of the hybrid car according to claim 1 or 2 characterized by amending said 
amount of regeneration energy in the increment direction when said moderation regenerative-control means 
has the remaining capacity of said detected accumulation-of-electricity means smaller than the 1st 
predetermined remaining capacity. 

[Claim 4] Said 1st predetermined remaining capacity is the control unit of the hybrid car according to claim 
3 characterized by setting up in consideration of the electrical potential difference of said motor which can 
be driven. 

[Claim 5] It is the control unit of the hybrid car according to claim 3 or 4 characterized by for said 
moderation regenerative-control means to amend said amount of regeneration energy in the increment 
direction smaller [ have an amount calculation means of discharge compute the amount of discharge of said 
accumulation-of-electricity means, and ] than the 2nd predetermined remaining capacity with the larger 
remaining capacity of said detected accumulation-of-electricity means than said 1st predetermined 
remaining capacity when the amount of discharge in front of said accumulation-of-electricity means is larger 
than the amount of predetermined discharge. 

[Claim 6] It is the control unit of the hybrid car according to claim 5 which said accumulation-of-electricity 
means is connected to the electrical system of the car concerned through a pressure-lowering means to 
change the output voltage into a lower electrical potential difference, and is characterized by setting up said 
2nd predetermined remaining capacity in consideration of the effectiveness property of said pressure- 
lowering means of operation. 

[Claim 7] The control unit of a hybrid car given in either of claims 1 -6 characterized by having an engine 
power amendment means to amend the output of said engine corresponding to amendment of said amount of 
regeneration energy. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the control unit of the hybrid car equipped with the engine 

and the motor as a prime mover. 

[0002] 

[Description of the Prior Art] It has an engine and a motor as a prime mover, and the hybrid car which was 
made to revive energy as a generator using the motor at the time of moderation of a car is known 
conventionally, and what was indicated by JP,7-123509,A is known as a control unit of such a hybrid car. 
[0003] While supplying power to a motor with this equipment, when the sum of the remaining capacity Pn 
which detected the remaining capacity Pn of the dc-battery which stores electricity the power generated by 
the motor, and was detected, and the electric energy Pa which is computed according to the vehicle speed 
etc. and which can be revived is smaller than the reference capacity PH in case a dc-battery is in a full 
charge condition mostly, power regeneration by the motor is performed. In order to perform regeneration 
according to a car operator's demand deceleration in that case, it is controlled to be proportional to the valid 
pedal effort of the brake in which the valid pedal effort of the brake of a car was detected and the amount of 
regeneration energy at the time of car moderation was detected. 
[0004] 

[Problem(s) to be Solved by the Invention] However, although the remaining capacity Pn of a dc-battery 
was used for the judgment of whether to perform regeneration with the above-mentioned conventional 
equipment, the amount of regeneration at the time of car moderation was controlled according to an engine 
speed (motor engine speed) and brake ****, and since the control according to the remaining capacity Pn of 
the dc-battery as accumulation-of-electricity equipment was not made, it had the following problems. 
[0005] When performing drive assistance by the motor next, it may be able to stop namely, might be unable 
to perform sufficient drive assistance, without securing the amount of regeneration enough, since a setup of 
the amount of regeneration was set up according to a motor engine speed and brake **** even if the 
remaining capacity of accumulation-of-electricity equipment fell extremely. Moreover, when the condition 
that remaining capacity fell extremely continues at a long period of time, there is also a problem of 
promoting degradation of accumulation-of-electricity equipment. 

[0006] While this invention is made paying attention to this point, controlling the amount of energy 
regeneration at the time of car moderation more appropriately and controlling degradation of accumulation- 
of-electricity equipment, when drive assistance is needed, it aims at offering the control unit of the hybrid 
car which enabled it to perform sufficient drive assistance. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose invention according to 
claim 1 The engine which drives the driving shaft of a car, and the motor which has the regeneration 
function to change the kinetic energy of said driving shaft into electrical energy while electrical energy 
performs drive assistance of said driving shaft, In the control unit of a hybrid car equipped with an 
accumulation-of-electricity means to accumulate the electrical energy outputted from this motor while 
supplying power to this motor A run state detection means to detect the run state of said car which contains 
the travel speed of said car at least, It has a remaining capacity detection means to detect the remaining 
capacity of said accumulation-of-electricity means, and a moderation regenerative-control means to be 
based on the output of said run state detection means, and to control the amount of regeneration energy by 
said motor at the time of moderation of said car. This moderation regenerative-control means is 
characterized by amending said amount of regeneration energy based on the output of said remaining 
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capacity detection means. 

[0008] Since according to this configuration it is based on the output of a run state detection means, the 
amount of regeneration energy by the motor at the time of moderation of a car is controlled and said amount 
of regeneration energy is amended based on the remaining capacity of an accumulation-of-electricity means, 
while control the amount of energy regeneration at the time of car moderation more appropriately and 
controlling degradation of accumulation-of-electricity equipment, when the need of the drive assistance is 
carried out, sufficient drive assistance can perform. 

[0009] Invention according to claim 2 is characterized by said accumulation-of-electricity means being an 
electric double layer capacitor in the control device of a hybrid car according to claim 1 . 
[0010] According to this configuration, discharge of high power is attained for a short time, and suitable 
drive assistance can be performed rather than it is based on a motor. 

[001 1] When invention according to claim 3 has the remaining capacity of said accumulation-of-electricity 
means by which said moderation regenerative-control means was detected smaller than the 1st 
predetermined remaining capacity, in the control unit of a hybrid car according to claim 1 or 2, it is 
characterized by amending said amount of regeneration energy in the increment direction. 
[0012] Since the amount of regeneration energy is amended in the increment direction when the remaining 
capacity of the detected accumulation-of-electricity means is smaller than the 1 st predetermined remaining 
capacity according to this configuration, when the remaining capacity of an accumulation-of-electricity 
means falls, remaining capacity can be recovered quickly. 

[0013] Invention according to claim 4 is characterized by setting up said 1st predetermined remaining 
capacity in consideration of the electrical potential difference of said motor which can be driven in the 
control unit of a hybrid car according to claim 3. 

[0014] According to this configuration, since the 1st predetermined remaining capacity is set up in 
consideration of the electrical potential difference of a motor which can be driven, quick recovery of 
remaining capacity is achieved in the range which can drive a motor. 

[0015] Invention according to claim 5 is equipped with an amount calculation means of discharge to 
compute the amount of discharge of said accumulation-of-electricity means, in the control unit of a hybrid 
car according to claim 3 or 4. Said moderation regenerative-control means Smaller than the 2nd 
predetermined remaining capacity with the larger remaining capacity of said detected accumulation-of- 
electricity means than said 1st predetermined remaining capacity, when the amount of discharge in front of 
said accumulation-of-electricity means is, larger than the amount of predetermined discharge, it is 
characterized by amending said amount of regeneration energy in the increment direction. 
[0016] Since according to this configuration the amount of regeneration energy is amended in the increment 
direction when [ smaller than the 2nd predetermined remaining capacity with the larger remaining capacity 
of the detected accumulation-of-electricity means than the 1 st predetermined remaining capacity and ] the 
amount of discharge in front of an accumulation-of-electricity means is larger than the amount of 
predetermined discharge, when the remaining capacity of an accumulation-of-electricity means falls, 
remaining capacity can be recovered quickly. 

[0017] Said accumulation-of-electricity means is connected to the electrical system of the car concerned 
through a pressure-lowering means by which invention according to claim 6 changes the output voltage into 
a lower electrical potential difference in the control unit of a hybrid car according to claim 5, and said 2nd 
predetermined remaining capacity is characterized by setting up in consideration of the effectiveness 
property of said pressure-lowering means of operation. 

[001 8] According to this configuration, since it is set up in consideration of the effectiveness property of a 
pressure-lowering means of operation, the 2nd predetermined remaining capacity can perform increment 
amendment of the amount of regeneration energy suitable for the effectiveness property of a pressure- 
lowering means of operation. 

[0019] Invention according to claim 7 is characterized by equipping either of claims 1-6 with an engine 
power amendment means to amend the output of said engine corresponding to amendment of said amount of 
regeneration energy, in the control device of the hybrid car of a publication. 

[0020] According to this configuration, since an engine output is amended corresponding to amendment of 
the amount of regeneration energy, a moderation degree is appropriately maintainable, securing the required 
amount of regeneration energy. 
[0021] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained with reference to a 
drawing below. 
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[0022] Drawing 1 is the Fig. showing typically the drive system of the hybrid car concerning one gestalt of 
operation of this invention, and the configuration of the control device (components, such as a sensor and an 
actuator, are omitted), and the driving shaft 2 driven by the internal combustion engine (henceforth an 
"engine") 1 is constituted so that a driving wheel 5 can be driven through the change gear style 4. The motor 
3 is arranged so that the direct rotation drive of the driving shaft 2 can be carried out, and it has the 
regeneration function which changes and outputs the kinetic energy by rotation of a driving shaft 2 to 
electrical energy. The motor 3 is connected with the super capacitor (electric double layer capacitor with big 
electrostatic capacity) 14 through the power drive unit (henceforth "PDU") 13, and control of a drive and 
regeneration is performed through PDU13. The super capacitor 14 is connected to a dc-battery 18 and the 
electrical systems (the actuator for engine control, mounted radio, a headlight, etc.) of the car concerned 
which are not illustrated through the transformer 17. A transformer 17 lowers the pressure of the output 
voltage of the super capacitor 14, and while functioning as a pressure-lowering means to output to dc- 
battery 18 grade, when the amount of accumulation of electricity of the super capacitor 14 falls, it functions 
as a pressure-up means to carry out the pressure up of the output voltage of a dc-battery 1 8, and to supply 
the super capacitor 14. 

[0023] An engine 1 The energy management based on distinction of the condition of the engine electronic 
control unit (henceforth "ENGECU") 1 1 to control, the motor electronic control unit (henceforth 
"MOTECU") 12 which controls a motor 3, and the super capacitor 14 The change gear style electronic 
control unit (it is called "T/MECU") 16 which controls the management electronic control unit (henceforth 
"MGECU") 15 and the change gear style 4 to perform is formed, and these ECUs are mutually connected 
through the data bus 21 . Each ECU transmits detection data, the information on a flag, etc. mutually through 
a data bus 21. 

[0024] Drawing 2 is drawing showing the configuration of an engine 1, ENGECU 1 1, and its peripheral 
device. The throttle valve 103 is allotted in the middle of the inlet pipe 102 of an engine 1. The sensor 104 is 
connected with the throttle valve 103 whenever [ throttle valve-opening ] (thetaTH), the electrical signal 
according to the opening of the throttle valve 103 concerned is outputted, and ENGECU 1 1 is supplied. 
Moreover, a throttle valve 103 is the so-called drive-by- wire type (DBW) of thing, and the throttle actuator 
105 for controlling whenever [ valve-opening ] electrically is connected. As for the throttle actuator 105, the 
actuation is controlled by ENGECU 1 1 . 

[0025] a fuel injection valve 106 ~ between an engine 1 and throttle valves 103 - and some of inlet valves 
which an inlet pipe 102 does not illustrate — it is prepared in the upstream for every gas column, and while 
each fuel injection valve 106 is connected to the fixel tank (not shown) through the pressure regulator (not 
shown), it connects with ENGECU 1 1 electrically and the valve-opening time amount and the valve-opening 
stage of a fuel injection valve 106 are controlled by the signal from ENGECU 1 1 concerned. 
[0026] The absolute-pressure signal of a throttle valve 103 which the absolute-pressure (PBA) sensor 108 of 
inhalation of air is immediately formed down-stream through tubing 1 07, and was changed into the 
electrical signal by this absolute-pressure sensor 108 is supplied to ENGECU 1 1 . 

[0027] Moreover, the intake-air temperature (TA) sensor 109 is attached in the lower stream of a river of the 
absolute-pressure sensor 108, the electrical signal which detects an intake-air temperature TA and 
corresponds is outputted, and ENGECU 1 1 is supplied. The engine water temperature (TW) sensor 1 10 with 
which the body of an engine 1 was equipped consists of a thermistor etc., outputs the temperature signal 
which detects the engine water temperature (cooling water temperature) TW, and corresponds, and supplies 
it to ENGECU1 1. 

[0028] The engine-speed (NE) sensor 1 1 1 is attached in the cam shaft perimeter or the crankshaft perimeter 
which an engine 1 does not illustrate, a signal pulse (henceforth a "TDC signal pulse") is outputted 
whenever [ predetermined crank angle ] for every 1 80-degree rotation of the crankshaft of an engine 1 in a 
location, and this TDC signal pulse is supplied to ENGECU 1 1 . 

[0029] The ignition plug 1 13 of each gas column of an engine 1 is connected to ENGECU 1 1, and ignition 
timing is controlled by ENGECU 1 1 . 

[0030] It is equipped with the three way component catalyst 115 which purifies HC, CO, NOx, etc. in 
exhaust gas in the middle of the exhaust pipe 1 14 of an engine 1 , and the upstream is equipped with the air- 
fuel ratio (LAF) sensor 117. The LAF sensor 117 outputs the electrical signal mostly proportional to the 
oxygen density in exhaust gas, and supplies it to ENGECU 1 1 . From theoretical air fuel ratio, the large area 
from the Lean side to a rich side can be covered, and the LAF sensor 1 1 7 can detect the air-fuel ratio of the 
gaseous mixture supplied to an engine 1 . 

[0031] The sensor 1 18 is formed in the three way component catalyst 115 whenever [ catalyst temperature / 
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which detects the temperature ] (TCAT), and the detecting signal is supplied to ENGECU1 1 . Moreover, the 
accelerator opening sensor 120 which detects the speed sensor 119 which detects the vehicle speed VCAR 
of the car concerned, and amount of treading in (henceforth "accelerator opening") thetaAP of an accelerator 
pedal is connected to ENGECU1 1, and the detecting signal of these sensors is supplied to ENGECU1 1 . 
[0032] ENGECU1 1 operates the input signal wave from various sensors orthopedically, corrects a voltage 
level to predetermined level, and consists of output circuits which supply a driving signal to a storage means 
to memorize various operation programs, the result of an operation, etc. which are performed by the input 
circuit which has the function of changing an analog signal value into a digital signal value, the central data- 
processing circuit (henceforth "CPU"), and CPU, a fuel injection valve 106, and an ignition plug 113. The 
fundamental configuration of other ECUs is the same as that of ENGECU1 1 . 

[0033] Drawing 3 is drawing showing a motor 3, PDU13, the super capacitor 14, and the connection 
condition of MOTECU12 and MGECU15 in a detail. 

[0034] The motor rotational frequency sensor 202 for detecting the rotational frequency is formed in the 
motor 3, and the detecting signal is supplied to MOTECU12. It supplies at a motor 3, or in the path cord 
which connects PDU13 and a motor 3, the current potential sensor 201 which detects the electrical potential 
difference and current which are outputted from a motor 3 is formed, and the temperature and the 
temperature sensor 203 which more specifically detects the protective resistance of the drive circuit of a 
motor 3 or the temperature TD of an IGBT module (switching circuit) are formed in PDU1 3 at it. The 
detecting signal of these sensors 201 and 203 is supplied to MOTECU12. 

[0035] Or it is outputted to the path cord which connects the super capacitor 14 and PDU13 from the 
electrical potential difference and the super capacitor 14 between the output terminals of the super capacitor 
14, the electrical -potential-difference current sensor 204 which detects the current supplied to the super 
capacitor 14 is formed in it, and the detecting signal is supplied to MGECU15. 

[0036] Drawing 4 is drawing showing the connection condition of the change gear style 4 and T/MECU16. 
The gear location sensor 301 which detects the gear location GP is formed in the change gear style 4, and 
the detecting signal is supplied to T/MECU16. Since the change gear style 4 is an automatic transmission, 
the gear change actuator 302 is formed and the actuation is controlled by the gestalt of this operation by 
T/MECU16. 

[0037] Drawing 5 and 6 are flow charts which show the procedure of driving force allocation processing in 
which it is determined which distributes total demand driving force, i.e., the driving force which an operator 
demands of a car, to a motor 3 and an engine 1, and this processing is performed by every predetermined 
time (for example, 1msec) by MGECU15. In addition, you may constitute so that this processing may be 
performed by MOTECU12. 

[0038] In drawing 5 , the remaining capacity of the super capacitor 14 is first detected by the following 
approach at step SI . 

[0039] That is, the amount addition value CAPADISCH of discharge (forward value) and the charge 
addition value CAPACHG (negative value) are computed by integrating the capacitor output current and the 
input current (charging current) which were detected by said current potential sensor 204 for every 
predetermined time, and the capacitor remaining capacity CAPAREM is computed by the degree type (1). 
[0040] 

CAPAREM=CAPAFULL- (CAPADISCH+CAPACHG) .... (1) 

However, CAPAFULL is the amount which can be discharged in case the super capacitor 14 is in a full 
charge (full charge) condition. 

[0041] And the internal resistance of the super capacitor 14 which changes with temperature etc. to this 
computed capacitor remaining capacity CAPAREM amends, and the remaining capacity of the final super 
capacitor 14 is detected. In the following explanation, the rate (%) to the amount CAPAFULL of the 
remaining capacity after amendment which can be full charge discharged is called remaining capacity 
CAPAREMC. 

[0042] In addition, although the remaining capacity of the super capacitor 14 was detected using the amount 
addition value CAPADISCH of discharge, and the charge addition value CAPACHG, it replaces with this 
and you may make it detect the open end electrical potential difference of the super capacitor 14 with the 
gestalt of this operation. 

[0043] Next, at step S2, according to this detected remaining capacity, the rate setting table of output 
allocation is searched, and the amount PRATIO of allocation of drives by the side of a motor 3, i.e., the 
amount which all the motors 3 in demand driving force (target driving force POWERCOM) should output, 
(henceforth [ amount / since this amount expresses by the ratio to target driving force ] "the rate of 
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allocation") is determined. 

[0044] Drawing 7 is drawing showing an example of the rate setting table of output allocation, an axis of 
abscissa shows the remaining capacity CAPAREMC of the super capacitor 14, and the axis of ordinate 
shows the rate PRATIO of allocation. The rate of allocation to remaining capacity to which charge-and- 
discharge effectiveness becomes the best in this super capacitor 14 is beforehand set to this rate setting table 
of output allocation. 

[0045] According to accelerator opening thetaAP detected by said accelerator opening sensor 120, the 
setting table of the accelerator-throttle property shown in drawing 8 is searched with continuing step S3, and 
command value (it is said following and "it is command value whenever [ throttle valve-opening ]") 
thetaTHCOM to the throttle actuator 105 is determined. 

[0046] Although the setting table of an accelerator-throttle property is setting accelerator opening thetaAP to 
command value thetaTHCOM as it is with the gestalt of this operation as shown in drawing 8 , it cannot be 
overemphasized that it is not necessary to restrict to this. 

[0047] And in step S4, whenever [ this throttle valve-opening / for which it opted ], according to command 
value thetaTHCOM, the setting table of motor output allocation according to whenever [ throttle valve- 
opening / which is shown in drawing 9 ] is searched, and the rate PRATIOTH of allocation is determined. 
[0048] As shown in drawing 9 , when command value thetaTHCOM is near the full open (for example, 50 
degrees or more) whenever [ throttle valve-opening ], the setting table of motor output allocation according 
to whenever [ throttle valve-opening ] is set up so that the quantity of the output of a motor may be 
increased. 

[0049] In addition, although the rate PRATIOTH of allocation was determined according to command value 
thetaTHCOM whenever [ throttle valve-opening ], you may make it determine this rate of allocation by 
making any one or plurality into a parameter among not only this but the vehicle speed, an engine speed, etc. 
with the gestalt of this operation. 

[0050] The target output map shown in drawing 10 according to command value thetaTHCOM and an 
engine speed NE is searched with continuing step S5 whenever [ throttle valve-opening ], and the target 
driving force POWERCOM is determined. 

[0051] Here, a target output map means the map for determining the target driving force POWERCOM 
which an operator demands, and the target driving force POWERCOM is set up according to command 
value thetaTHCOM (whenever [ this throttle valve-opening ], since a command value corresponds to 
accelerator opening thetaAP and 1 to 1, it may be accelerator opening thetaAP), and an engine speed NE 
whenever [ throttle valve-opening ]. 

[0052] Furthermore, correction term thetaTHADD of whenever [ for generating this target driving force 
POWERCOM at step S6 / throttle valve-opening ] (that is, the target driving force POWERCOM) It 
computes, the time of setting whenever [ throttle valve-opening ] to theta THCOM+theta THADD -- 
generating - at step S7 According to the vehicle speed VCAR detected by said speed sensor 1 19, and the 
engine allowances output EXPOWER, the car condition distinction map shown in drawing 1 1 is searched, 
and the run state VSTATUS of a car is determined. 

[0053] Here, the engine allowances output EXPOWER is computed by the degree type (2). 
[0054] 

EXPOWER=POWERCOM-RUNRST .... (2) 

However, RUNRST means the rolling resistance of the car concerned, and the RUNRST table (not shown) 
set up according to the vehicle speed VCAR is searched, and it is determined. The target driving force 
POWERCOM and rolling resistance RUNRST are set up considering KW (kilowatt) as a unit, respectively. 
[0055] Thus, the run state VSTATUS determined with the vehicle speed VCAR and the allowances output 
EXPOWER means the assistant allocation ratio of the motor 3 to the allowances output EXPOWER, for 
example, it is set as the integral values (a unit is %) from zero to 200. And when a run state VSTATUS is 
"0", it is in the condition (a moderation condition or cruise condition) which should not be assisted, and 
when a run state VSTATUS is larger than "0", it is in the condition (assistant condition) which should be 
assisted. A run state VSTATUS is set to "0" where an accelerator pedal is returned (thetaAP=0). 
[0056] At continuing step S8, it distinguishes whether a run state VSTATUS is larger than "0". At the time 
of VSTATUS>0 While resetting the amount addition value CAPADISCH of discharge to "0" in an assistant 
condition (step S10) and progressing to step SI 1 of drawing 6 , as assistant mode At namely, the time of 
VSTATUS<=0 That is, the charge addition value CAPACHG is reset to "0" as regeneration mode 
(moderation regeneration mode or cruise charge mode) in a moderation condition or a cruise condition, and 
it progresses to step S14 of drawing 6 . 
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[0057] At step SI 1, the motor demand output MOTORPOWER is computed by the degree type (3). 
[0058] 

MOTORPOWER=POWERCOMxPRATIOxPRATIOTHxVSTATUS (3) 

At continuing step SI 2, it changes into the motor output command value MOTORCOM with a time constant 
for the purpose of the motor demand output MOTORPOWER. 

[0059] Drawing 12 is drawing showing the motor demand output MOTORPOWER and relation with the 
changed motor output command value MOTORCOM, a continuous line shows an example of time amount 
transition of the motor demand output MOTORPOWER among drawing, and the broken line shows time 
amount transition of the motor output command value MOTORCOM. 

[0060] The motor output command value MOTORCOM has a time constant for the purpose of the motor 
demand output MOTORPOWER, namely, is controlled to approach gradually with a time lag so that this 
drawing shows. If a motor 3 sets up the motor output command value MOTORCOM so that the motor 
demand output MOTORPOWER may be outputted immediately, this will not be ready for accepting this 
output according to the delay of the standup of engine power, and will cause aggravation of drivability . 
Therefore, it is because it is necessary to control a motor 3 to output the motor demand output 
MOTORPOWER after waiting until it is [ this ] ready. 

[0061] At continuing step SI 3, it progresses to step S20, after computing correction term (loss-in-quantity 
value) thetaTHASSIST for controlling desired value thetaTHO of whenever [ throttle valve-opening ] in the 
closed direction according to this motor output command value MOTORCOM. 

[0062] This correction term thetaTHASSIST is only for the part which gained in the output by the side of a 
motor 3 with the motor output command value MOTORCOM to suppress the output by the side of an 
engine 1, and computing this correction term thetaTHASSIST is based on the following reason. 
[0063] That is, when the sum of that correction term thetaTHADD computed at command value 
thetaTHCOM and said step S6 whenever [ throttle valve-opening / for which it opted at step S3 ] determines 
desired value thetaTHO of whenever [ throttle valve-opening ] and said throttle actuator 1 05 is controlled by 
this desired value thetaTHO, the target driving force POWERCOM occurs only with the output by the side 
of an engine 1 . Therefore, when a motor 3 is controlled by the motor output command value MOTORCOM 
changed at said step SI 2, without amending desired value thetaTHO, total with the output by the side of an 
engine 1 and the output by the side of a motor 3 will exceed the target driving force POWERCOM, and the 
driving force more than the driving force which the operator demanded will occur. For this reason, the 
output by the side of the engine 1 equivalent to an outputted part of a motor 3 is controlled, and correction 
term thetaTHASSIST is computed so that total with the output by the side of a motor 3 and the output by the 
side of an engine 1 may become the target driving force POWERCOM by this. 

[0064] On the other hand at step S14 of drawing 6 , it distinguishes whether the present regeneration mode 
is moderation regeneration mode. This distinction is performed based on the allowances output EXPOWER, 
and it performs by distinguishing whether it is EXPOWER<0 (or is it smaller than about zero negative 
predetermined value or not?). In addition, it may be made to perform by distinguishing whether this 
distinction has the variation DAP of accelerator opening thetaAP smaller than the negative specified 
quantity DAPD (in that case, it distinguishes from moderation regeneration mode at the time of 
DAP<DAPD, and when it is DAP>=DAPD, it distinguishes from cruise regeneration mode). 
[0065] At step SI 4, when the allowances output EXPOWER is smaller than 0, it distinguishes from 
moderation regeneration mode (when smaller than about zero negative predetermined value), and 
moderation regenerative-control processing shown in drawing 13 is performed (step SI 5). 
[0066] At step S31 of drawing 13 , the amount DECREG of moderation regeneration (negative value) is 
computed by searching the amount map of moderation regeneration with it according to the vehicle speed 
VCAR and an engine speed NE (= motor rotational frequency). The amount map of moderation regeneration 
is set [, so that the vehicle speed VCAR increases, and ] up so that an engine speed NE increases, and the 
absolute value of the amount DECREG of moderation regeneration may increase. Subsequently, it 
distinguishes whether the remaining capacity CAPAREMC of the super capacitor 14 is smaller than the 1st 
predetermined remaining capacity CAPAREMC 1 (step S32), and when it is C AP AREMC>=C AP AREMC 1 , 
it distinguishes whether the amount addition value CAPADISCH of discharge at the time of the last assistant 
activation smaller than the 2nd predetermined remaining capacity CAPAREMC2 with larger remaining 
capacity CAPAREMC than the 1st predetermined remaining capacity CAPAREMC 1 and is larger than the 
amount DISCH1 of predetermined discharge (step S33). And when it is CAPAREMC<CAPAREMC1, or 
when it is CAPAREMC 1 <=CAPAREMC<CAPAREMC2 and CAPADISCH>DISCH1, the KREGUP table 
shown in drawing 14 according to the vehicle speed VCAR is searched, and the amount increase-in-quantity 
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correction factor KREGUP of regeneration is computed (step S35). The amount increase-in-quantity 
correction factors KREGUP of regeneration are 1 .0 or more values, and the KREGUP table is set up so that 
the vehicle speed VCAR increases and it may increase. 

[0067] Here, the setting approach of the 1st predetermined remaining capacity CAPAREMC1 and the 2nd 
predetermined remaining capacity CAPAREMC2 is explained with reference to drawing 1 5 . The 
continuous line LI of drawing 1 5 shows the charge-and-discharge effectiveness of a super capacitor, an 
alternate long and short dash line L2 shows the drive effectiveness of a motor 3, and the broken line L3 
shows the effectiveness of operation as a pressure-lowering means of a transformer 17. Although any 
effectiveness becomes so high that remaining capacity CAPAREMC is large, the drive effectiveness of a 
motor 3 and the effectiveness of a transformer 1 7 of operation have the inclination which the decreasing rate 
(inclination of a line) of effectiveness increases, when remaining capacity CPAREMC decreases. So, with 
this operation gestalt, the inclination of the drive effectiveness of a motor 3 makes remaining capacity 
CAPAREMC 1 (for example, 25%) which changes a lot the 1st predetermined remaining capacity. When the 
inclination of the effectiveness of a transformer 17 of operation makes remaining capacity CAPAREMC2 
(for example, 70%) which changes a lot the 2nd predetermined remaining capacity and remaining capacity 
CAPAREMC is less than the 1st predetermined remaining capacity CAPAREMC 1, And by being less than 
the 2nd predetermined remaining capacity CAPAREMC2, when the amount of discharge at the time of the 
last assistant activation is large (CAPADISCH>DISCH1) He sets the amount increase-in-quantity correction 
factor KREGUP of regeneration as a bigger value than 1 .0, and is trying to amend the amount DECREG of 
moderation regeneration in the increment direction. When the remaining capacity CAPAREMC of the super 
capacitor 14 falls by this so that the inclination of the drive effectiveness property of a motor 3 or the 
effectiveness property of a transformer 16 of operation changes a lot, the amount of regeneration energy can 
be made to be able to increase and remaining capacity CAPAREM can be made to increase within a short 
period of time. Consequently, while controlling degradation of the super capacitor 14, when the need of the 
assistance is carried out, it becomes possible to perform sufficient assistance. 

[0068] In addition, since the drive effectiveness of a motor 3 falls rapidly and it becomes impossible to drive 
a motor 3 when remaining capacity CAPAREMC becomes smaller than the 1 st predetermined remaining 
capacity CAPREMC1, the 1st predetermined remaining capacity CAPAREMC 1 can also be called almost 
minimum capacity which can drive a motor 3. 

[0069] On the other hand, when both the answers of steps S32 and S33 are negation (NO), the amount 
increase-in-quantity correction factor KREGUP of regeneration is set as 1.0 (step S34). After step S34 or 
S35 activation computes the motor demand output MOTORPOER by the following formula (step S36). 
[0070] At step S37 which continues MOTORP O WER=DECREGxKREGUP , the motor demand output 
MOTORPOWER is changed into the motor output command value MOTORCOM with a time constant like 
said step S10, and this processing is ended. 

[0071] Desired value thetaTHO of whenever [ optimal throttle valve-opening / in / at return and step SI 6 / to 
drawing 6 / moderation regeneration mode ] (although it is set up by the processing which is not illustrated 
and is usually "0") setting it as a value larger [ when the amount increase-in-quantity correction factor 
KREGUP of regeneration is set as a larger value than 1.0 ] in order to make the amount of regeneration 
energy increase than 0 - being desirable — it progresses to step S21, after reading and setting up. 
[0072] On the other hand, at step SI 4, when the allowances output EXPOWER is about zero value (a run 
state VSTATUS is 0 since the answer of step S8 is negation (NO)), it distinguishes from cruise charge mode 
and the motor demand output MOTORPOWER is set as the cruise charge output CRUISEPOWER (step 
SI 7). Here, the cruise charge output CRUISEPOWER uses what was computed by the cruise charge 
manipulation routine which is not illustrated. 

[0073] In continuing step SI 8, like said step SI 2, it changes into the motor output command value 
MOTORCOM with a time constant for the purpose of the motor demand output MOTORPOWER, and at 
step SI 9, it progresses to step S20, after computing correction term (increase-in-quantity value) 
thetaTHSUB for controlling desired value thetaTHO of whenever [ throttle valve-opening ] in the open 
direction according to this motor output command value MOTORCOM. 

[0074] Here, computing correction term thetaTHSUB is based on the reason for having computed said 
correction term thetaTHASSIST, and an exactly reverse reason. 

[0075] That is, at the time of cruise charge mode, the motor demand output MOTORPOWER at the time of 
assistant mode and the value of a reverse sign are set up as a motor demand output MOTORPOWER. 
Namely, a motor 3 is controlled by the motor output command value MOTORCOM at the time of cruise 
charge mode in the direction which decreases the target driving force POWERCOM. For this reason, it is 
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because an outputted part which decreased with the motor output command value MOTORCOM must be 
provided with the output by the side of an engine 1 in order to maintain the target driving force 
POWERCOM at the time of cruise charge mode. 

[0076] At step S20, desired value thetaTHO of whenever [ throttle valve-opening ] is computed by the 

degree type (4). 

[0077] 

theta THO=theta THCOM+theta THADD+theta THSUB-theta THASSIST .... (4) 
At continuing step S21, it distinguishes whether desired value thetaTHO of whenever [ throttle valve- 
opening ] is more than predetermined value thetaTHREF, and distinguishes whether the absolute pressure 
PBA of inhalation of air is below the predetermined value PBAREF at the time of theta THO<theta THREF 
(step S22). 

[0078] At step S22, at the time of PBA>PBAREF, while ending this driving force allocation processing, 
after changing at step S21 at the time of theta THO>=theta THREF and changing the change gear ratio of 
the change gear style 4 into a low-speed ratio (Low) side at step S22 at the time of PB A<=PB AREF (step 
S23), this driving force allocation processing is ended. 

[0079] although the remaining capacity of the super capacitor 14 needs to decrease, the motor demand 
output MOTORPOWER needs to decrease and the condition that processing shifts to step S23 needs to 
provide this decrement with an engine 1 side, it is [ raising ] in the condition which is not about an output 
more than this in an engine 1 side. At this time, the change gear ratio of the change gear style 4 is changed 
into a low-speed ratio side, the torque generated in said driving shaft 2 is maintained to regularity (the 
torque same before shifting to step S23), and drivability is maintained. In addition, T/MECU16 performs 
modification processing of this change gear ratio in fact according to the directions from MGECU15. 
[0080] MOTECU12 controls PDU13 so that the motor output command value MOTORCOM set up by 
drawing 5 and processing of 6 is actually outputted. 

[0081] Next, the engine control which ENGECU1 1 performs is explained. 

[0082] Drawing 1 6 is a flow chart which shows the whole engine control processing configuration, and this 
processing is performed by said ENGECU1 1 for every predetermined time. 

[0083] Various engine operation parameters, such as engine-speed NE and the absolute pressure PBA of 
inhalation of air, are detected first (step SI 31), and, subsequently sequential execution of operational status 
distinction processing (step SI 32), fuel control processing (step SI 33), ignition timing control processing 
(step SI 34), and the DBW control processing (step SI 35) is carried out. 

[0084] That is, whenever [ actual throttle valve-opening ], while performing control of the fuel oil 
consumption according to engine-speed NE, the absolute pressure PBA of inhalation of air, etc., and control 
of ignition timing, thetaTH performs drive control of the throttle actuator 105 so that it may be set to desired 
value thetaTHO of whenever [ throttle valve-opening / which was computed at steps S20 or SI 6 of drawing 
6] (step SI 35). 

[0085] With the operation gestalt mentioned above, an engine speed sensor 1 1 1, a speed sensor 1 19, and the 
accelerator opening sensor 120 are equivalent to a run state detection means, step SI of drawing 5 is 
equivalent to a remaining capacity detection means, processing of drawing 13 is equivalent to a moderation 
regenerative-control means, and step SI 6 of drawing 6 and processing of drawing 16 are equivalent to an 
engine power amendment means. 

[0086] In addition, this invention is not limited to the gestalt of operation mentioned above, and can be 
carried out with various gestalten. For example, as an accumulation-of-electricity means, not only a super 
capacitor but the dc-battery may be used. 

[0087] Moreover, when the remaining capacity CAPAREMC of the super capacitor 14 is larger than about 
95%, the amount increase-in-quantity correction factor KREGUP of regeneration is set as a value smaller 
than 1 .0, and you may make it amend the amount of regeneration in the reduction direction in processing of 
drawing 13 . Thereby, the amount of regeneration can be made suitable in the condition near the full charge 
of the super capacitor 14. 

[0088] Moreover, it may replace with the so-called DBW type of throttle valve, and the engine equipped 
with the throttle valve linked to a usual accelerator pedal and a usual machine target is sufficient. In that 
case, what is necessary is for the control valve prepared in the middle of the path which bypasses a throttle 
valve, and its path just to be made to perform control of the inhalation air content according to a motor 
output, furthermore, control of an inhalation air content — electromagnetism — with the engine equipped 
with the inlet valve (not a cam mechanism but inlet valve driven electromagnetic) of a drive mold, it may be 
made to carry out by changing the valve-opening period of an inlet valve. 
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[0089] Moreover, the change gear style 4 is good also considering a change gear ratio as an infinitely 
variable device which can be changed into a stepless story, is replaced with detecting the gear location GP in 
that case, and asks for a change gear ratio from the rotational frequency ratio of a driving shaft and a 
follower shaft. 
[0090] 

[Effect of the Invention] Since according to this invention it is based on the output of a run state detection 
means, and the amount of regeneration energy by the motor at the time of moderation of a car is controlled, 
as explained in full detail above, and said amount of regeneration energy is amended based on the remaining 
capacity of an accumulation-of-electricity means The amount of energy regeneration at the time of car 
moderation is controlled more appropriately, and while controlling control, when the need of the drive 
assistance is carried out in degradation of accumulation-of-electricity equipment, sufficient drive assistance 
can be performed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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£*w^-fiS3>7->-9-) i 4 fcSStsnriso, p 

DU1 3£4M,T|gliK ®£.<D»mi> t fTt>tLZo *-/< 
1 4 li, ffigl 7 ^Lt^yf'3 1 8 

^$iirv»4. '^JE^l 7I±, ^.-/^-^r^/N'v^ 1 4 

omiimEEtPfiEL, /<7f'j i 8^m^3-r*KE# 

SIfi'iTUiili, 1 8 Oth^mJESrH. 

40 JELT^-^^-* + ^'->^ 1 4 teffi^-t-B^-JE^t L 

[oo2 3] i>->*> i $: mm-f 2> ^ >->' V 

u-)V3---y Y (J21T TENGECUJ tv^) 1 K 

(JilT TMOTECUJ fcv>^) 1 2, 

1 4 043t^fUSlJlcmo'< i^JV^^-v^ > 

GECUJ tv»-5) 1 5iJ«tU r l£^«4 *U\W-?Z%i 

mwtmm¥=>> ha->\,j--y h ( tt/mecuj t 

50 </*9) 1 6*«K»tt>*l-CiJ"3, C*tt>WECUI4f'-^ 



(4) 

5 

l^LT«5i:8«S*Lrv^e £ECUt*. 

[0024] H2I±, ENGECU1 li5 

q&fv/fl 0-2 <DiktplZl±XU y MV#1 0 3^@£^ttT 
v^o *° y hfrfti 0 3 i:ii^n ? Y)^met(e T 
H)-fe>*l 0 4* f Jt»S*LT*9, »**n* 
1 0 3oa*KEefc«*a**a*L"CENGECU 
1 1 Kgt*£-r£o i/c. *n ? Mi/#l 0 3l±v**>*>& 10 
K7^^>M7-f-va (DBW) (OiO-C*^ 

* 1 0 5j&*SMS£*lT^* 0 f;vr^fax-^ 
10 5 li, ENGECU1 H:J:») ■£0>flsl6j&*«lfB £ ft 

ho 

[0 0 2 5] Mftmmftl 0 6li^>v> lt^n^f 
0 3 t^HtloRSlt 1 0 2 cogJ^L&v*®^ 

4t\*xm&*>9 (H^i*) t«RS*L-Cv^k*JC 20 
ENGECU1 li:lSlftt:8«Sftrai[ENGEC 
Ul l*feO«*Ci9«fH«lt*l 0 6 OHWSHI* 

[0 0 2 6] ^n-;h^io 3oECT»i:iif 1 0 
7**LTa*»rt**ffi (PBA) -t>tl0 8« 
tt ftTis ^ , - O&ttJE-fe 1 0 8 K J: *) m^-ll-?- 
Jcgg»Sii7ti»W-flE«-5§-«iENGECU 1 1 Kfl»&S*L 

So 

[0 0 2 7] »*tffi-fc>* 1 0 8 0TStt*wii«« 

a (TA) -feV-9-1 0 9*«Rft»tfe*L"C^9, BWRilT 30 
A^^m ItENGECU 
1 li:ftftt4o i>y>10**»c«tS*ifcJt>y 

(TW) -fe>^ 1 1 Ott-fr - 5 
■xvyvjfca (^£PtKz^) TW*fcffiLT»lS1-&ffiJK 
«**m^LTENGECU 1 1 i:ttfetS 0 

[0 0 2 8] ^>i?>mmk (NE) -fe>*9-i 1 1 
>v> 1 Oi^Liv^ AftkJSH 7>^i@l 
KIR*)ftltfb*U i>v> 1 O^5>^tt<O180ffigie 
»C»f3fe«>^9>^A«tt«-C«*^^ (JttT l~TD 
C«*/*>U*J fcv*5) SrffiijU :oTDCff^ 40 
^liENGECU 1 lKttf&3*i*o 

[0 0 2 9] ^>v> 1 0*a®0^7^1 1 3 
(i. ENGECU1 1 Kfffic3*LT*5l). ENGECU 

1 1 tc <t *5 ,£*B«W3&**]» $tL5o 

[0 0 3 0] i>v> 1 OlfcfSMl 1 4C0^^tw(±. 
^^OHC, CO, NO x^cofritZftl =7tMM 

1 1 5**»*£*t-Ci3iK *fc*0±aaKI±ffl(Mt 

(LAF) -feV-9-1 1 7^«^n.rv^ 0 LAF-t> 
■9-1 1 7l±»»^ + ^»*»SE^««lt«i-**»« 
^BiLENGECUnUttet&o LAF-t>t 50 



1 - 2 2 0 8 1 0 

6 

1 1 7KJ D> ^>v> 1 fc#|&$;fc*a^O£«Jfc 

KMoTJ&ai1-&CL t^t^o 
[0 0 3 1 ] ESlftll 1 5KI±. *s>aa4r*mi-* 
fft&SJK (TCAT) -trV-9-1 1 8 OTR^t ^« £ ^ . 
^ttiflWNGECUl ltcft*S£;M*o ttz. 
itt*HO*X V CAR tftfflt 1 1 9 is 

SJ fcv*d) 0 AP«r^mt-sr^-fe;^JK*t>*9- 1 2 

Ort*. ENGECU 1 1 IzmmZtlX&t), Ziib<D*: 
mfttiifWNGECUl 
[0032] ENGECU1 1 li#a-tr %<?>Xt) 

*1-&JJtJlSBk **«»*!L3StilK (JftT TCPUJ fc 
jS$*l*o *fiOECU<0»*:M4«dE«i. ENGECU 

1 1 fcH«-e*&o 

[0033] H3i±> 3> PDU13, 

^t^v^ 14, MOTECU1 2£J:U f MGECUl 

[0 0 3 4] ^t-nM, -€-<OllHE»«r«ai-*^:*!> 
(D^-*@lK&-fc>* , *-2 0 2rt ? l£lt<b*L-Ci3*K 
lBIt^M0TECU12t:fi«&$iLS o PDUUt 

ifcJi^e-* 3^<bffi;££ft.&mffi:fcJ:tms*1& 
ffi-rsSSSSJE-tV-9-2 0 1 j^ltfctiTisiK itzP 
DU 1 3 HJi-tOffljR, J: 3 0E» 

@KO«atSSL^ L < (i I GBT^va-^ yf- 
>/@B) OfflJKTD*«tmi"*fflJK4r> J 9-2 0 3*»R 
tt^tLTV^o ^tL^O-feV-^2 0 1 . 2 0 3 O^aSS 
WOTECU 1 2 tcftifSSft&o 
[0 0 3 5] 14fcPDU13h«r 

T-F^OSJE, 33 J: 1 4j&»fcffi2jS 

*x&£ tzltA-/*-**'*^* 1 4^«*&Six*«aE4: 
«UJi"&aEEa8t-fe>^2 0 4rfWlhtlXte*), *<D 
^ffiif^GECU 1 5lZ$£&2fL2> 0 
[0 0 3 6] H4li. KiSaa4 tT/MECU 1 6 t 

o««ttatsi-H-c*& 0 seaa«4«i«±, ^tza 

G P£^£±i-rS^-vaB-tr>^3 0 1 ^KJt^ttriJ 
1), ^^iUit^T/MECU 1 6 lc^$ttSo * 

sfettojgiR-ett, «aa« 4 «4SIMEaa-e* 

|87^fai-^ 3 0 2&WLlfbtl, T/MECU1 

[0 0 3 7] H5£i:if 6ii> ^S^iEail, i~^^^> 
aiB5«^flLTO*ca*i-*K«»«:^-^ 3 t^>v> 1 



20 



(5) 



^t7n-f^- h-e*D. Wlli. MGECU 1 
5-Cm&ftK Mitflms e c) ttlC^S^o * 
$j?Ll^MOTECU 1 J^KSJSL 

[0 0 3 8] B5i:m, Sf7f 7"/S 1-C«±, * 

CAPAREM=C AP AFULL- 
) (1) 
tztzLy CAPAFULLIi, * * v * 1 4 

CAPAREMt:, iaffi^tCioT^ti-*^-^-^ 
■v^v* 1 4 ortSMSa:^ J: ^ffllE^JStr, 

1 4«§f^Mt^o £JLTOK 

APAFULL^nffl^ (%) ^MfCAPAR 
EMCb^o 

[0 0 4 2] *«to»«-c«i. j&uhmmic 

A P A D I S C HSmtSSiCA PACHG$:ffl 
v*T*-/<-**/<->* 1 4 co^SS^r^mi-^) <£ O \Z 

[0 0 4 31 *Wf^S2m Zto&mztLtzR 
H:tJ (SSISl^POWERCOM) *^e-* 3a*ffi2> 
Si"*^*. J^lT TSS^J tv^) PRAT I O*. 

[0 0 4 4 ] H7fi. m*E»*R5c'r-^0— «*: 

CAPAREMCtSU Stt^$PRATIO«: 
SLtv^ 0 iOffiijE^R5c-r-r;HCJ± % Z<D* 
1 4 K£v*Tftifc«$b^a*** «t < £ 
aSi^-t&E^^^Rffi^tLTv^o 
[0 0 4 5] t<^77ys 3TS±. ffirET^-fe;vHK 
■fe>tl2 OCJioT&ffiSiifcT^-fc^BBK* API: 
JEdCT. a 8 7 ^ -b ^ - ^ d ^ h ;v#ttOS^t 
-■7>*|fc*U *° ? Mi/T^^-^-* 1 0 5 tc^ 
"T&litfHg (BIT, r^n>y h ^#WK»-fr«J tv» 
9) 0 THCOM*ftSct4o 

[0 0 4 6] T^-fe;v-^n ^ h;v#t4<0K5ex--/^ 
g^AP^iSfitt^THCOMiatv^^ 



#PS¥l 1 - 2 2 0 8 1 0 

8 

« [0 0 3 9] -r£fc>*>. «rE«a«E*>-9-2 0 4 \Z± 

«X) tBrJg«H«i:**LT, tttf«»«CAPA 
DISCH (JEOM) i3J:lF^Sfi»#ilCAPACH 
G *#fflU *t^>^»«CAPARE 

Mt** (i) kj: o*ai-r^o 

[0 0 4 0] 

(CAPADISCH+CAPACHG 



1:^07 Hu#m«»ceUfc*-^m*E5JOR3e 
rA/*r«*U BWPRATIOTHtftSt 

[0 0 4 8] *n ? h/u^BKUlSCfc^e-^fflJ&E* 
coiS$ex-^;n±. H 9 J: d *oyh;u#ga 
flSB*<ttf TflCOM**£IK£# (fcki«5 0JKJ31 
±) <Db£lz^ ^om* J: d»w»3e$ it 

[0 0 4 9] *StJftO^K-Ciix X n v \ 

Rfi^tf « T H C OMt:i&i: TE»$ PRAT I OTH 

*tfe5e1-* XolzLtziP, ztiizmb-r, mm**>v 

[0050] i<Xr7yS 5Ti±, WV#P8K 
Jg^il 0 T H C OM6J:tfi>^>H(aSN E fcBC 

t> mi ou^-rBSffi^^y^sRu smmmij 

POWE RCOMtft^t^o 

[0051] ^w-e. Emmi3-*vrti±. me**** 

* § ^liffij^I P O W E R C O M Srifc^l" Z> tzt>W 
yytw, ^ny >;i/#SS}§^I<?THCOM (C 
o*n? hn/#HK»^ffl«ir^-fe;vBBft^ APfc l*f 
i fc*fiS1-*fc** r^-t;vstapt*^ru 
v>) ^^^y^via^NEuiEU-cgsiga^po 

WERCOMr^$tLtv^ 0 

[0 0 5 2] £*>K, Xf7yS6tii, COg^lEffij 
3SPOWERCOM*»4t4fc*^D7 h ^#BBJK 
(7)iiE5^THADD (1"&;b*>> B8HK1MJPOWE 
RC.OMIi, h>l,#BJ]KSrtfTHCOM+0TH 
ADDtCL^h ^iZ^-f^) ^T77^S7 

-Cii, «rE*a-b>-9- 1 1 9 \Z ± *)&&2titzmmvc 

AR. i5J:^x>v>^MSEXPOWERi:Si: 
HI lJC^*Mtt«flM^-yr«:««LT, ¥M 
^SfifttSVSTATUS^tSp 
[0 0 5 3] ^Cir% x>y>^MSEXPOWE 
Ri±. (2) KJ: l?#m$*l*o 

[0 0 5 4 ] 

[0047] fit, ^fyys4m roifeeSft* 

EXPOWER = POWERCOM-RUNRST •••• (2) 
fc/fU RUNRSTkli, £R¥W*5ftlTi£St* ^ ?fr (B*-*r) *** LT*5feS*t* 0 B^IgK^P 

$SVCARt:Ki:rRjE$ji/:RUNRSTf- 50 OWERCOM^<t Tffefri&tfL R U N R S T ti > t x. 



30 



40 



(6) 



WHJTl 1 -2 2 0 8 1 0 



10 



[0 0 5 5] £0*d*c¥&VCAR*5«fctftfc«ai#E 
XPOWERJUorftgSWjfeffttffiVSTATU 

v* hB5HM£*VM,v» /:txlf0^fj2 0 0i-COS 
iwRsfeSiL&o fit, jeffttfflVS 
TATUS^ TOJ coh iiiTvX hi" ^S"Cftv»«J8 

TATUS^TOJ J: 0**v*k £ l±Tv* h"t"-<§tt 
H (Ty^fttB) t*4ojllTtt«VSTATUS 

i± % r^^^^^K^tt^ttffi (up = o) -e 

roj tztiZo i 



10 



* [0 0 5 6] 8<^t-^S 8tli> ^fittlVSTA 
TUS^ TOJ X &*&v»*5**fllSIIU VSTAT 
US>0Ok§, t4b%Ty^h«Sotl»:ii7y 
* K*- Kfc Lt> SfcBSaifffiCAPAD ISCH^: 
TOJ Jcy-fey h IT Ut7^S 1 0) . HI60Xx 
1 Kiitr— VSTATUS^OOili, 1~ 

T\ ^H8»fCAPACHG^ r 0 J icy -fey h L 
T> H60^f? "/S 1 4 Kittfc 
[0 0 5 7] ^f'^Sl lTNi, (3) KJ: »K 

^e-^^*m^M0 tor power *#m-r^o 

[0 0 5 8] 



MOTOR P OWE R=P OWE RCOMX PRAT IOXPRATIOTH 
XVSTATUS (3) 



SKXr^rS 1 2Tit ^-^S^BJMOTORP 
OW E R Sr SIC^^ o T^r- * BJjWlMO 
TORCOMC^ftt^o 

[0 0 5 9] H12I4, *-^S*HJ*MOTORPO 
WERi:tft$n/:^-^ttiJjig^ffiMOTORCOM 20 

MOTORPOWER^Bi^-Wt/TU Bfotfttf* 
^O^e-^ffitlJg^MOTORCOMO^Frait^S:^ 

[0 0 6 0] HB^5>WJ:9i:, ^e-^atfjit^tt 
MOTORCOMIi, ^-^It^MOTORPOW 

ffiM*«MOTORCOMSr, * 3 rt^t- 
aJiMOTORPOWER^l*> i:ffi*t i> i: 9 Cffiffi 30 
-t2>£> ^>V>&jl<DtL%±.i)**)<?>miX\zX 0 Z(D& 

» £ £ A *t & 4M> a*-e # i* . K 7 4 e y -r < <omAt 

^ 5*fflAMO T O R P O WE-R tffiit * J: 

[0 0 6 1 ] ^(^f'^Sl 3tii, ZcD^-?&jj 
S^ftMOTORCOMKJBtT. 

tt) nH'ASSISTifffiUai:, Xx*;>:/S2 
0 iZMtlo 40 
[0 0 6 2] :olE5^THASSIST.Ii, 
IBJffitlMOTORCOMM-^ 3fi9oaj*^iix. 

*K -coffilE^fl THAS S I ST£$jmi-£OJi. # 

[0 0 6 3] 1-**?*>. X77yS3t'ft^$ii/;XD 
y hJ^mStHi^e THCOM&XZfwlUAT * 
6 "C*m$tL^^OliiE3S^ TH ADDOfDtCt 

0 THOIciorJifE^Df h;V7^fai-^ 1 0 5 50 



ii»SPOWERCOM^Mt^o U:^oT, 
I8f tfTHOt»I^fi:> iK^t7-/S12-e?E 
^^it/^-^tU^fMOTORCOMCJ: r>^- 

* 3 fcKIWLfci: §K«±. x>y>iiotlii)^-^ 
3«om^fc^>»Sl^BaillBi6*POWERCOMS:S 

m&#im&Ltzmmtjj&>±<n®8bt> 

fl o ffi * fc > v > l AO o ffi * § ^igK^P 

OWERCOMM^J:^:, ilf^THASS I S 
T£$taiLTv*& 0 

[0 0 6 4] -JH6^ff7S 1 4TNi. §WEOH] 

WiW*. ^»ffi*EXPOWER{C*-^v^Tffv^ E 
XPOWER<0tfe^^ ^{iOia^O^O^f 

c:o*|gU(±T^4r;vBBJS^ APOfMDAP^ft 
O^IDA PDJ:0/h$ v^5^«r«|g0^4 itCJ: 
O^f^ iotCtTi X^ (*<Dm&lZl±, D A P < D A 
PDOfc KfcflgjJU DAP^DAPD 

x$>z>t )v-xm±*=- Ytmwz) * 

[0 0 6 5] ^T^SUt, jfe»lii*EXPOWE 
fcS) HHBIS£*- KkflJILt, Hl3K^-t- 

««E£W»»3i**MT-r* Uf^ys is) 0 

[0 0 6 6] Ml 30Xf77'S 3 1 Tli. jf 3* V C A 
«iS[p]^fi^ v -7 trtftm LrM304iD E C R E G 

a r tmm-t *> ti ir> * > v > subkn e Joi- 

* ir«aisl^*D ECREG <^*6W1i^ii»D-f^ J: 0 

MIC A P A R EMC*** 1 OM^SfC A PAR 
EMC 1 X i)/h3v»*g*«:*l81IL Ufy/S3 



(7) 

11 

2) > C AP AREMC^C AP AREMC 1 ~£$>Z> t 
§i±> MiCAPAREMC^fl^^iCA 
PAR EMC 1 * t)±£^n2<DWi5m,®&CAPAR 
EMC 2 I *>/h£ < ^oiiOJy^ ^fi^OfeSl: 
iSfCA P A D I s c H^m^ftmfiD ISCHli 

CAPAR'EMC<CAPAREMC 1 t*&t 
l/:liCAPAREMCl^CAPAREMC<C 
A PAR EMC 2^oCAPAD I S C H >D I SCH 
lT&attii. ^igVCAR^JSDTia 1 4^tK 10 
REGUPf-^V^fU H^*iiSajE«^KR 
EGUP^SHit^ Ur7yS3 5) o KREGUP 
x-yOWi, @**ii#*|jE«»KREGUP^l. 0 

ja±*>irC&ot\ *avcAR^ittini-siifiiSD"t 

[0 0 6 7] m 1 ^SfiCAPAREM 

C 1 RXF%2 03r3e«StC AP AREMC 2 
ffi^Hl 5t#HlTKeSt*o H 1 5 0i»L 1 li. 
Xw*-**^v*O^Jfc«a^£^U -««»L 2 
li, 3<&Ktt3»**5*^U «fc»L3li, 20 

«S*CAPAREMC^Sv^JiTS5<*& 
RglC P A R EMC^t S fc»*OiT* 

CAPAREMC 1 («iif2 5%) «r*10gf56»S 

SSfiCAP A R EMC 2 (fflx.!* 7 0 %) *#2 0)Wi 
gSfti: »£*CAP AREMCtf**l *>Bf£R 30 
gfCAPAREMC 1 ZTM^tzt 1^2^ 
^MfCAPAREMC 2 £T® ^oflJEKor 
h*fiB*Oifc«*#*§v>fc § (CAPADISCH> 
D I S C H 1 ) t±, S^Sif #fflIE^3SK R E G U P £ 
1. OJ:D*§ft*KE5eLT*«0£*DECREG 
■ SriUiD^InJlwIljE-*-* J: -9 t-LT.v^o £*uc J: *) . * 
-/n'-*^/n-v* 1 4 0»SlCAPAREMC* f > 
-^3 0Kttasp«FttSfettSSflES'l 6 0»ft»*Rtt 

JV^MfcifiJDS-^ SfiCAPAREM^FI^O 40 

[0 0 6 8] aSiCAPAREMC^ftlOgr 
5e»81C A P R EMC 1 J: < 4* fc, ^e-*3 

OTOftWiMtfclST U * - * 3 *e»-e £ & < 
^COTr, S 1 O^MIC A P AR EMC 1 li^e - ^ 

&o 50 



ifcHTl 1 - 2 2 0 8 1 0 

12 

[0 0 6 9] Xf^S 3 25^S 3 3 

t>K5£ (NO) <Dt£&, ElifiiiSffliE^jRK R E 
GUP£l. OKSBgi-* Uf'^S34) o .Xx? 
ys 3 4 t tzltS 3 5Hff»Ji, TIB^U i ^-^H 
$MMOT0RP0ER^t^ Uf'^SB 

6) e 

[0070] MOTORPOWER=DECREGXK 
REGUPS<^f7yS3 7TU tE^f 1 

0 i: BSi:^ - ^ H*ttJ JMO T O R P OWE R 
ScSrfeoT^-^HlSJt^ttMOTORCOMtC^ 

[0071] metzm*), ^t^ys i 6-et±> ft&ia 

HO (H^L*v^a-eK3E^^&t^"C*0, ffiHTIi 
T0J T****, 041«MjEilS»KREGUP# 
1. 0 J: 9*§vHtKR£3*ifcfc Hl^M.*;^ 

[0 0 7 2] ^t^S 1 4T\ *»IBJEXP 

OWER^Oi5§OltiStl (^77^5 8^ 
(NO) Tft^OTtffWSTATUSIt 0 

x-$>2>) tcii. ^-x^m^- Kfc*ISULT\ 

g^ffiiMOTORPOWER^^^-X^lttiJjCR 
U I S E P 0WERt:K^t4 Ut^Sl 7) 0 - 

£-e, ^;v-x?emaiticRu i sepowerii, m 

[0 0 7 3]i<Xf7yS 18tl^ mlfEXx^r/S 

1 2 tmmiz, ^-^g*tti*MOT OR POWER* 
i«i:»S»S: t o t* - ^ g^lMO T OR C 0 

tMOTORCOMCJE&lST, * n ? b fl/#BHJRtf>§« 
«^ THOSrBB*rR3t«I»i-^^«J><!0«iEa (ttfttt) 
^THSUB^Sffil/:SC, *x y y S 2 0 KJItro 
[0 0 7 4 ] ffljE^/9THSUB*^:mi-^co 
li. tJlSffljES 0 T H A S S I S T fcJIffl Lfc&S fc *> 

[0 0 7 5] 1"*:b*>* ? ;v-X3tS^- KOhlC 
li, ^-^I*^MOTORPOWERhtrii, T 
y^K - KOfc§M-^S*ffl*MOTORPOW 

ER-fc3»w-e-o«3WRse§n&o i"4*>t>, ^/u-x* 

KOfc iO^-^aiM^lMOTORCOMi: 
J; >K ^e-^3(i, ISlBiPOWERCOMtSt^ 

Y<Dt SlC, g«IBKi»POWERCOM*«l«F't&^ 
*M::J±, ^-^ffi^tMOTORCOM^J: ») ®^ 

[0076] X77^S2 OTIt (4) frc J: 19 ^ 



(8) 1 1 - 2 2 0 8 1 0 

13 14 
ny h>u#B8K^S««tf THOSrJtmi-^o * * [0 0 7 7] 

0THO=0THCOM+0THADD+0THSUB-0THASS I ST 
.... ( 4 ) 



Wi<X7-v7S 2 lT-ti, 
T H 0 OmfeA B T H R E F £l±"C* & 4: flgij 

t, 0THO<0THREF<7>££lci±. 
EPB A^^ffi P B A R E F KJLT"C* * *5*«r«»l 
1"* Uf7/S 2 2) o 
10078} 7yS22t, PBA>PBAREF 

^ffia^g£*as^^Tt-^-^> ^f*; 10 

yS21-C, i?THO^^THREFOi:l, £/ct±* 
f ^S2 2t\ PBA^PBAREFOt llCli, ^ 

m&m4<v$zmi£*&mit (low) wcSBELfc u 

[0 0 7 9] ^f7^S23 K«SjF^1-&#JS«U 
ffiJMOTORPOWERWU -OM^&^x> 

»4 0£»Jt*ft»Jt«K^ML-t\ «rERKi*2C* 20 
£-r*h;v*£-5£ y 2 3 u#4ri"*«kH 

* 0 a*. iofti*lfc<oSE5E*3lii. HfiSIKli, T/M 
ECU 1 MG ECU 1 5^^^CL/:^oT 

[0 0 8 0] 0 5 8^6^11:^ SBBeSfL*^-* 

m^j^HM o t o r coMtmmzmjj 2tizx*> 

IC. MOTECU1 2I1PDU1 3 4r«l«l1-*o 
[0 0 8 1 1 **:ENGECU1 1 tf ? H*T*t*-x > V > 

mmiz^xmw-r *><> 30 
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